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Abstract: The paper reports the technique using ion implantation ( Be’* and Ti'* ) technique in the
Shandong sapphire treatment. Some testing and research had been done before and after the implantation.
The results show that ; (1) As ion was implanted in, the luster turned obviously brighter. While surface
of the samples kept smooth as well as before; (2) As Be’* was implanted in Shandong sapphire, the color
turned obviously heavier, though Be’* was not color-causing element, it could affect the color; (3) As
Ti** was implanted in, the color of Shandong sapphire turned fade and brighter, which indicated that the
dark color was because of high proportion of Fe’* while low proportion of Ti**. It is a new method of
optimization and treatment in Shandong sapphire and other gems.
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HARER THANARIMNER AR, —FRET
c HER (Q2#RE) AN AR K EHEN ; — 15 o
RIZZ (4#FE ) , B R IEW, BA X BER N HE
BiE, S MEE AR RE R, B R
1.5 mm M F, REMOE. RJERA LC4 RIEREE
THEAZE,7E300 KeV 4T, & BEAELTE, E

ARFE 6.5 h, B FHIEIREN 1.6 x 10 “ions/em’, Bl Zad B’ ALHERTR LIRS A
T HUBR, LR mPRAE i e R —2F . FEfm G Fig.1 Shandong sapphire of Be** implantated
BrEFIEALTR SN AE IR 1 s o and untreated (a)sample 2;(b)sample 4
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JFRMTCR B & R BUR LR AT T o AMTHIRE , &t TR B’ B, ML THMT 218
f§E, BT HETLRIOCERE R TE . W 2 Fim.

N T EZ AL TR B BN , SRR A AT T ZLS MR TE AR b= AT RIOE TR, ZLAMETER S
FE #2719 Nexus BILTAMGRE, R FIB S 5 0048, 25 R A0E 3 Fim , EEATEMEA Be® ' JELLAMEIEHE
AL e B A ] AR A, (E B AR A IR 3R BE TR AT S B B4 3

B2 % Be’' W AMET AR EDXRF IR (B0 AL HERT R M ZS R )
Fig.2 EDXRF of Be implantated sapphire (the floor is the EDXRF untreated) (a) normal scale; (b)Y axis blown up
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B3 Be’ ARG LI EIGE
Fig.3  FTIR spectra before and after Be implantation (a)spectrum of sample 2; (b) spectrum of sample 4

B4 2#FESE Be’ ARG B Z50-RT IO R
Fig.4 UV spectra before and after Be implantation of sample 2 (a) treated (X/Y) :nm/% ;(b)untreated (X/Y) :nm/%

B 5 4#bEsh Be® ARG B EA AT LI
Fig.5 UV spectra before and after Be implantation of samlpe 4 (a) untreated (X/Y) :nm/% ;(b)treated (X/Y) :nm/%
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i : ImA ;5B :5 x 10° fon ; PR AL ELAZ : 120 mm; 314K 1900,

Zone of Be implantation

Bl 6 Be’ HEAJG KM A REIFE (245 4485 5) B7 SETEARUREEA AN 0AAEEXE)
Fig. 6 The exterior character of Be implantated Fig.7  Shangdong sapphires of
sapphire (sample 2 & 4) (a) sample 2; (b) sample 4 Ti treated (a) ;samplel; (b)sample 3
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2.2.2 SEHMREE R

X ARG WFE A T T EDXRF MR447 , L B skon R S 2 B, WK 8 ik,

[FIREXT AR 2R AT T LD AN SO A 58 - AT DL IR O i Ay i, 45 2R DL 1] 9

LIAMERE B, LHRE S A Ti' " 5 R AE R i e 8
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Wb B R B B R — B, TR SRR Ti B
FRARUREEAHNS Fe fRAK, A Ti J5 , 3 LB AEXTF
5, AR TE I A si @, S R I, B A0
3HEE S A BKES 15 B AR 2T A0 i W WA T 1 58
X5 AL 3 S 75 B AR R S B AR HE AR R — B
S HTIRE  JFAE S B EIE T, Fe Ti B FIREARE B8 ZBkIE MM S 1) EDXRF LA

16, Ti 1%, AT G, S FERBERE, SHER Fig.8 EDXRF of Ti implantated sapphire
&, B 6254 (the floor is the EDXRF untreated)
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Fig.9 FTIR spectra before and after Ti implantations ( a) spectrum of sample 1; (b) spectrum of sample 3
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B 10 140 S RES FiE ARG B E5M-7] IR Ok S
Fig. 10 UV spectra before and after implantation of samlpe 1 (a) treated (X/Y) :nm/% ; (b) untreated (X/Y) :nm/%

B 11 3#FF SR E FiE ARG R E5M-7] IR SOk %
Fig. 11 UV spectra before and after implantation of samlpe 3(a) treated (X/Y) :nm/% ; (b) untreated (X/Y) :nm/%
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